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This instructional guide, intended for student use, .

concept of nuclear energy through a series of sequantial
technical development of the subject is pprsued vith

oxamples stressing practical aspeécts of the concepts. Included in the

minicourse are:

(1) the rationale,

(2) terminal behavioral.

objectives, (3) enabling behavioral objectives, (4) activities, «(5)
resource packages, and (6) evaluation materjals, Following a’ .
-development of atomic structure, radiation agpection apd safety are
considered. This unit is one of twelve intended for use in the second

year of a two year vocationally oriented physics program. (CP)
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Numbers i parentheses give the mass number of the most stable isotope.

. |{ TABLE OF INTERNATIONAL nsuﬂv&romc MASSES .

v : , Atomic -Atomic . . ) -
Element Symbol Number Mass E!emerl%/’/ Symbol -
Actinium Ac 89 - @ry , Hg
Aluminum Al 13 270" Molybdenum Mo _

- Americium Am ~ 95, T (243 Neodymium Nd
Antimony Sb 517 71218 Neon Ne
Argon Ar .. 18 399 Neptunium Np
Arsenic ' - 33 749 Nickel N
Astatine //ﬁts/ 85 (210) Niobium Nb
Barium Ba 56 137.3 Nitrogen N
Berkelium Bk '97 (245) Nobelium No
Beryilium . Be 4 9.01 Osmium Os
Bismuth Bi 83 209.0 Oxygen o .-

* Boron - B 5 10.8 Palladium Pd -
Bromine " Br 35 79.9 Phosphorus + P
Cadmium Cd 48 1124 Platinum Pt
Calcium . Ca .. 20" 401 Plutoniurt® Pu
Californium Ct ag (251) Polonium Po
Carbon . C 6 12.0 Potassium K
Cerium, Ce 58 - 1401 " Praseodymium Pr
Cesium Cs . 95 1329 Promethiu Pm
Chlorine Cl 17 355 Protactiniuf Pa .
"Chromium Cr 24 520 Radium - Ra
Cobalt Co 27 589 Radon ~ Rn
Copper Cu 29 63.5 Rhenium 1 Re
Curium cm 96 (245) " Rhodium | *  Rh
Dysprosium Dy 66 . 1625 Rubidium - _ Rb.
Einsteinium Es 99 (254)- Ruthenjum Ru
Erbium Er , 68 " 1673 Samarnum Sm
Europium , Eu 63 152.0 - Scandium Sc
Fermium " Fm 100 -(254) Seleniym iSe
Fluorine F 9 19.0 . Sticon - Si
Francium_ Fr 87 (223) Silver ° Ag.
Gadolinium ‘ Gd 64 157.3 Sodium Na
Gallium Ga ' 3 69.7 Strontium . Sr
Germanium Ge 32 726 Sultyr _ S
Gold Au 79 #1970 Tantalum "~ Ta L
Hafnium Hf 72~ ¥1785 Technetium Tc

. Helum ,He 2 4,00 Tellurium Te
Holmium Ho 67 - .1649 Terbium T
Hydrogen / H 1\ . 1008 Thalljum “Ti
indium Jon 49 114.8 Thorium ¢ Tn
lodine I 53 1269 Thulium S Tm
Iridium Ir 77 1922 , Tin Sn
Iron’ Fe s 26. 558 Titanium Ti
Krypton Kr 36 838 Tungsten w
Lanthanum _ La 57 * 1389 _"Uranium v
Lawrencium - Lr 103 (257) ~ Vanadium - AV
Lead . Pb 82 207.2 Xenon : . Xe
Lithium Li 3. 694  ‘erbium . Yb
Lutetium . Ly 71 ~ 1750 . Yiffum. - - Y

" Magnesium . Mg 12 243 ozing . 2Zn
Manganese Mn 25 54.9 * Zirgonium ¢ Zr
Mendelevium Md _» (256) '

\ .

.

20

—

989 =
127. o
1589 N\

»
- Atomic Alomic
Number “Mass
. 80 200.6
42 959
60 144.2
10 202
93" 2370
28 58.7
41 929
7. 14.0
102 (254)
76~ 190.2
w8 No 160
56.\ 106.4
15 - 310
78 " . 1951
. 94 (242) -
“ .. 84 (210)
19 39.1
.59 1409
61 © (145)
91 231.0
88 2260
86 (222)
75 186.2
45 1029
37 85.5
44 1011
62 , 1504
21 45.0
34 79.0
.14 281, [
.47 107.
1M1 = 230
38 876
16 321
73 180.9
Lo, 43 .
52 ,
65 .
81 § 2044
90 < 2320 .,
69 lgse 7
50 1187
22 47.9
74 - . 1838
92 - 2380 |
23 . 509 Y.
54 1313
70 1730 "
39 88.9
30 - 654,
40 91.2
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".|, small amounts of uranium

By DOROTHIE ERWIN  ‘ed for the million peaple lis-
No #ne claims that nuclear 18 Within a Sc-mile radius

power piants can bﬁ built at g::: atggu;;l;ggol‘)eglns opera-

na_risk to the public. f Its summa

: ry concfusion is
~“The envirenmental and safe-, ya¢ ragiation by ‘all path-
ty reviews af proposed new ways from the plant will
plants are intended to ac- arount 1o a tiny fractl
complish two things; first, to 0 existing backg “ra-
minimize the rlskk\aassur- diation, pl‘Od;?)lf an in-

e

ing’  builtin  protections :
against exposure of workmen zerz:::liha%mmg:sth;n 3::

and the publicto radiation gq46 +Kf§ population receives

from accidents and- routine ;
, i cosmic radiation, ra-

g:;aut%" ngéat::ﬁ‘pl?h“guf\nd?%rlochvity in soils ag?l mi-

ducible minimum of risk so m;wrex Isting.

.that it can be balanced | v

against the promised benefit. h‘RADgAION CAN reach
< ¢ .o the public from the plant by

diation are known to cause o ‘muine Jow-level emis-

-cancer and genetic damage. ... o gases‘ and liquids;

Since the Jthreshold” of "grom eyposure to the g

harm from low-level expo-. gigactive wastes that must

sure is not known, the con- . y .
servative assymption- must be removed periodically and

be make \by public health
protectors that any exposure
may be hatmful and the risk
should " not \be taken unless
there are compensating-be-
nefits. ‘

In generating plants, of
course, the benefit claimed is
thb} large amount of power
that can be produced from

_- storage, sites up to 1,500
miles away; and from!any
accidental releases resulting

plant.

~ dosage of radiation is mea-
sured in rems (Roentgen
Equivalent in Man) and in
" millirems (mrems), which

m%‘l; ‘applicants for the rems.'In the environmental

s y study, final dosage estimates
Comanche Peak plant-(the .o in man-rems, a summa-

tl?xileuedcosmpﬁ.p:l};a:y%werm.;A tion_ of whole-body doses. to
nciuae ; the . affected population. (If
Light Co.) say the only prac- , 5, people recelve a dgge of
, tical alternative to increase 1' mrem each or If tw¢ ie

the power supply for their receive d of %00 :{ P .

Texas territory is the impor- :
. - each, the total exposure is 1
tation ‘of coal—which they m ) . .

say carries higher costs and
environmental risks of other
kinds, t _
IT IS IN THAT context
that the Atomic Energy Com- B

| missiog’s recent environmen-

tal study of the nuclear sta-
tion at Glen Rose quantifies

the risks that can be predict-

-y

" - fromi—-natural sources, (Ona

shipped to processing and

" from - malfunctioning of the e

The ,blologlcally-e!fectlve'

are thousandth- parts of

" .! dents in waste handling and

v

&
s

THUS, SINCE background
radiatiop  (excluding-~any
medicl< exposure) aver
i ABout 100-fAr

, people are receiving
00,000 man-rems here now

national average, people re-
“¢eiver 50 mrems or more a
year from medical and den-
...tal X-rays ind therapy.J .
* Radiation” by all pathways
from the plant is estimated-
" tb add only 15 man-rems a
o ~to.-that “100,000 man-
ﬁ' " | « !
. | AS ANOTHER point of re-|
rence, the Federal Radia-
_tion Couneil’s recommended,
! limits on exposure from all,
ources’ other than -back-
round and medical are.500
rems ayear for any indivi-
uak“and an average °10
rems per- year per capita.
*| “The most significance rou-
tine radiation doses to the
public here will be ‘from
lemissions of gases and par- |
‘ticulates “to ‘the air. From
" these sources, when both re-
actors of the plant ar operat-
ings, radiation is:estimated”
_ at less than 5 mrems a year
to a person at or beyond the
plant site boundary ahd less
than 15 mrems a year to &
child’s thyroj¢ through the
pasture-cow-milk cycle (the
humans) .from a cow in the
nearest - potential pasture.
The estimates are based on
the experience of qler
plants and on the planned
contr6l systems at Comanche
Peak. They assume, of
course, that serious acci-

in the plant operation will be
prevented. %

NEXT: .Nuclear' wastes
and. accidents.
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